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Response to Amendment 

Amendment, filed on 12/19/2007 has been considered and entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 3-9, 11-12, 14-23, 25-26, 28-32 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Durocher et al. (US 673371 1 ), in view of Miller et al. (US 
61 55699), further in view of Fleming (US 6,1 72,81 0). 

Regarding claim 1 , Durocher et al. disclose a light source (Fig 1 1 ) comprising an 
array of LED dies (a plurality of LED dies 59) capable of emitting LED light; optical 
couplers (plurality of lens 67) for coupling light from respective LED dies (lines 57-59 of 
column 8), phosphor patches (LED dies 59 contains a phosphor layer on top of it, see 
lines 61-62 of column 8) disposed between the LED dies and the optical coupler (67) to 
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convert at least a portion of the LED light propagating to the optical coupler (lines 41-48 
of column 8). 

But Durocher fails to disclose a continuous intermediate layer comprising a 
multiple-layer polymer optical film, disposed between LED dies and the phosphor 
patches, the continuous intermediate layer transmitting LED light and reflecting light 
converted in the phosphor, intermediate layer having a first side facing the LED and a 
second side facing the coupler, and phosphor is disposed on the second side of the 
intermediate layer. 

However, In the same field of LED, Miller discloses a single LED device (see Fig 
2 & 6) having an intermediate layer (DBR mirror 30, 46) disposed between LED die (12, 
42) and the phosphor patches (36, 48) transmitting LED light and reflecting light 
converted in the phosphor, intermediate layer (DBR mirror 30, 42) having a first side 
facing the LED and a second side facing the coupler (22 or 50, see Fig 2), and 
phosphor is disposed on the second side of the intermediate layer (lines 10 of column 5 
-line 45 of column 6 ). 

Further Miller teaches that having a wavelength selective reflector (in this case DBR 
mirror 30, 46) enhances the light output by allowing high percentage of primary light 
to reach phosphor and reflecting much of the converted secondary light that is 
emitted towards the LED (lines 65 of column 2-line 9 of column 3). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate a continuous wavelength selective reflector 
layer between the array of LED s and the phosphor, as disclosed by Miller in case of a 
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single LED, in the array of LED device of Durocher to cover all the LEDs of the array in 
order to improve light output from the array device. 

But, Miller teaches a retro-reflective or trans-reflective optical device such as 
DBR which is made up of multiple layers of inorganic materials having different 
refractive indices, instead of claimed multiple layer polymer optical film reflector. 

However, Flemings, in the field of trans-reflective or retro-reflective optical 
materials, teaches a multiple layer polymer film reflector (14 of Fig 3; lines 8-18 of 
column 4) and further teaches that multiple polymer layers are advantageous over the 
multiple inorganic dielectric mirrors since multiple polymer layer reflectors are highly 
reflective to light in a desired wavelength band and also is not susceptible to air or 
moisture induced corrosion (lines 15-24 of column 2). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use multiple layer of polymers, as taught by Fleming et 
al., in the combined structure of Durocher and Miller, since multiple layer polymers are 
resistance to the environmental corrosion than the inorganic layers. 

Regarding claim 3, Durocher discloses that the LED dies are encapsulated (lines 
30-32 of column 8). 

Regarding claim 4, Durocher discloses that the LED dies are disposed on a 
substrate (41 of Fig 5). 

Regarding claim 5, the combined structure of Durocher & Miller discloses at least 
one stand off disposed between intermediate layer and the substrate (see Fig 5 of 
"711). 
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Regarding claim 6, Durocher discloses the coupler (31) formed with aperture 
having reflective sidewalls (36, 39 of Fig 3). 

Regarding claim 7, Durocher discloses that the phosphor patches register with 
respective apertures (35). 

Regarding claim 8, the combined structure of Durocher & Miller discloses that the 
phosphor patches extend into the apertures from the intermediate layer (since the 
phosphor layer is positioned above the intermediate layer with in the aperture (35). 

Regarding claim 9, Miller discloses a reflecting layer (side wall of 14) disposed to 
reflect LED light that has passed through the phosphor layer back to the phosphor layer 
(since reflecting layer 14 extends above the phosphor patch 52). The same reason for 
combining art as in claim 1 applies. 

Regarding claim 1 1 , Durocher discloses that the electric power is applied to the 
LED (which inherently provides a power supply, see lines 50-52 of column 1). 

Regarding claims 12, 26, Durocher discloses a light source (Fig 11) comprising 
two or more LED dies (a plurality of LED dies 59) arranged in array capable of emitting 
LED light, two or more optical couplers (plurality of lens 67) for coupling light from 
respective LED dies (lines 57-59 of column 8). 

However, Durocher et al. do not disclose a continuous intermediate layer 
comprising a multiple layer polymer optical film reflector disposed between the array of 
LED dies and the couplers, the continuous intermediate layer being substantially 
transparent to the LED light and a phosphor layer disposed on the continuous 
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intermediate layer between the continuous intermediate layer and the couplers for 
converting at least a portion of the LED light to light at a converted wavelength. 

However, In the same field of LED, Miller discloses a single LED device (see Fig 
2 & 6) having an intermediate layer (DBR mirror 30, 46) disposed between LED die (12, 
42) and the couplers (lens 22) which is transparent to LED light, and a phosphor layer 
(36) disposed on the continuous intermediate layer (30) between the continuous 
intermediate layer and the couplers for converting at least a portion of the LED light to 
light at a converted wavelength (phosphor converts some of the LED lights) 

Further Miller teaches that having a wavelength selective reflector (in this case DBR 
mirror 30, 46) enhances the light output by allowing high percentage of primary light 
to reach phosphor and reflecting much of the converted secondary light that is 
emitted towards the LED (lines 65 of column 2-line 9 of column 3). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate a continuous wavelength selective reflector 
layer between the array of LED s and the coupler and a phosphor layer on the 
intermediate layer, as disclosed by Miller in case of a single LED, in the array of LED 
device of Durocher to cover all the LEDs of the array in order to improve light output 
from the array device. 

Further Miller teaches a retro-reflective or trans-reflective optical device such as 
DBR which is made up of multiple layers of inorganic materials having different 
refractive indices, instead of claimed multiple layer polymer optical film reflector. 



Application/Control Number: 10/726,248 Page 7 

Art Unit: 2889 

However, Flemings, in the field of trans-reflective or retro-reflective optical 
materials, teaches a multiple layer polymer film reflector (14 of Fig 3; lines 8-18 of 
column 4) and further teaches that multiple polymer layers are advantageous over the 
multiple inorganic dielectric mirrors since multiple polymer layer reflectors are highly 
reflective to light in a desired wavelength band and also are not susceptible to air or 
moisture induced corrosion (lines 15-24 of column 2). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use multiple layer of polymers as taught by Fleming in 
the combined structure of Durocher and Miller, since multiple layer polymers are 
resistance to the environmental corrosion. 

Regarding claim 14, Durocher discloses that the LED dies are encapsulated 
(lines 30-32 of column 8). 

Regarding claim 15 & 31 , Durocher discloses that the LED dies are disposed on 
a substrate (41 of Fig 5). 

Regarding claims 16 & 32, Durocher discloses at least one stand off disposed 
between intermediate layer and the substrate (see Fig 5). 

Regarding claim 17, Durocher discloses the coupler (31) formed with aperture 
having reflective sidewalls (36, 39 of Fig 3). 

Regarding claims 18 & 28, Miller et al. disclose that the phosphor layer (36) is 
provided on the intermediate layer (30) and positioned corresponding to areas of the 
intermediate layer illuminated by LED die (see Fig 2). 
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Regarding claims 19-20, Miller et al. disclose that the coupler (14) is formed in 
aperture through the coupler sheet and the phosphors are registered with the apertures 
(Fig 2), and phosphor patch (36) register with the aperture and extends into the aperture 
from the intermediate layer (Fig 2). 

Regarding claims 21 & 23, Miller et al. disclose that the intermediate layer (30) 
reflects converted wavelength (lines 40-45 of column 6). 

Claims 22 & 30, recite essentially the same limitations of claim 9. So Claims 22 & 
30 are rejected as claim 9 (see rejection of claim 9). 

Regarding claim 25, Durocher discloses that the electric power is applied to the 
LED (which inherently provides a power supply, see lines 50-52 of column 1). 

Regarding claim 29, Miller et al. disclose that the first layer (30) reflects light 
converted by the phosphor to a longer wavelength than the wavelength of the LED light 
(lines 1 7-33 of column 7). 

Claims 10 & 24, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Durocher , et al. and Miller and Fleming, as applied to claims 1 and 12 above, and 
further in view of Ota et al. (US 6943380). 

Regarding claim 24, combined structure of Durocher, Miller and Fleming teaches 
all the limitations of claim 24 except for a set of optical fibers disposed to receive light 
from the coupler. 

However, Ota et al. discloses LED light source and further teaches the use of 
optical fibers for extracting and optical transmission of light emitted from LED (lines 28- 
35 of column 11). 



Application/Control Number: 10/726,248 Page 9 

Art Unit: 2889 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use set of optical fibers in order to transmit light from the 
LED array. 

Claims 33-34, 36-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimizu et al. (US 6949772), in view of Miller et al. (US 6155699) further in view of 
Fleming etal. (US 6,172,810). 

Regarding claims 33-34, 36-39, Shimizu et al. disclose a method of assembling a 
light source comprising providing a plurality of LED dies arranged in a regular array 
patterns on a LED subassembly and attaching the LED subassembly (see Fig 1a & 1b) 
disposing a continuous intermediate layer (24) providing reflecting layer and the 
transparent mold which is substantially transparent to the LED light (lines 7-16 of 
column 2), positioning the continuous intermediate layer over the LED dies so that light 
passes through the continuous intermediate layer (24 of Fig 1b), where continuous 
intermediate layer comprises a plurality of stand-offs (24 of Fig 1a) and attaching the 
intermediate layer comprises attaching the stand-offs to the LED subassembly (lines 43- 
57 of column 1). 

However, Shimizu et al. fails to disclose a layer of phosphor as patches on a 
surface of the continuous intermediate layer to areas where light passes from the LED 
dies, and the intermediate layer transmits LED light but reflects light that is wavelength 
converted in the phosphor. 

Miller et al. in the same field of LED lighting disclose a light source (see Fig 2) 
comprising LED die (12), an intermediate layer (DBR 28, 30) comprising a multiple layer 



Application/Control Number: 10/726,248 Page 10 

Art Unit: 2889 

optical film reflector, disposed over the LED die, the intermediate layer (28, 30) layer 
being substantially transparent to the LED light (lines 9-18 of column 6), the LED light 
propagating through the first layer from a first side to a second side and a phosphor 
layer disposed as patch (36) on the second side (lines 62-67 of column 5), the first layer 
transmits LED light but reflects light that is wavelength converted in the phosphor (lines 
1 0-45 of column 6). Miller further teaches that such DBR mirror (30) and the disposition 
of phosphor (36) on the DBR mirror improves the flux of light emitted from the light 
source (lines 58 of column 20-line 9 of column 3). 

Thus it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate a phosphor layer (36) as disclosed by Miller et al. 
in the device of Shimizu et al, since this will provide improved light emission. 

Further Miller teaches a retro-reflective or trans-reflective optical device such as 
DBR which is made up of multiple layers of inorganic materials having different 
refractive indices, instead of claimed multiple layer polymer optical film reflector. 

However, Flemings, in the field of trans-reflective or retro-reflective optical 
materials, teaches a multiple layer polymer film reflector (14 of Fig 3; lines 8-18 of 
column 4) and further teaches that multiple polymer layers are advantageous over the 
multiple inorganic dielectric mirrors since multiple polymer layer reflectors are highly 
reflective to light in a desired wavelength band and also are not susceptible to air or 
moisture induced corrosion (lines 15-24 of column 2). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use multiple layer of polymers, as taught by Fleming et 
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al., in the combined structure of Durocher and Miller, since multiple layer polymers are 
resistance to the environmental corrosion. 

Response to Arguments 
Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karabi Guharay whose telephone number is 571-272- 
2452. The examiner can normally be reached on Monday-Friday 9:00 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minh-Toan Ton can be reached on 571-272-2303. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Karabi Guharay/ 

Primary Examiner, Art Unit 2889 



